INTRODUCTION {#sec1-1}
============

Cosmetic dental surgery goes beyond the face and body to improve the appearance of one\'s smile and boost confidence. Along with esthetic restorative procedures periodontal plastic surgery makes a major contribution to create a perfect smile. The color match, esthetic appearance and healing of the donor area with primary intention and consequent reduction in postoperative morbidity makes sub-epithelial connective tissue graft one of the most preferred procedures in recession coverage.\[[@ref1]\]

Most of the dental treatment historically has been performed with the unaided eye without the use of visual magnification. In recent times, the introduction of the surgical microscope has greatly improved the outcome of dental procedures and the use of microsurgery for periodontal plastic procedures seem to be a natural progression. Along with improved visual acuity periodontal microsurgery also lays emphasis on passive wound closure with the use of microsurgical instruments and sutures. Precise incision and reduced trauma to the tissues results inaccurate approximation and less inflammation and pain\[[@ref2]\] and consequently improved wound healing environment.

Over the years, various modifications to the original technique have been developed and this is evident in the smooth hand movements accomplished with increased precision and reduced physiologic tremor. The present study was performed to clinically compare and examine the two different techniques of sub-epithelial connective tissue graft for root recession coverage, that is, graft placement done microsurgically and macrosurgically. Although both the techniques used in this study were effective in predictable root coverage, microsurgical methodology provided a more predictive outcome owing to better vascularization.\[[@ref3]\]

MATERIALS AND METHODS {#sec1-2}
=====================

This split-mouth randomized controlled clinical trial was conducted according to guidelines of Helsinki declaration of 1975 revised in 2000.

A total of 7 subjects (6 males and 1 female) with 30 bilateral sites of Miller Class I and Class II gingival recession participated in the study. The study was carried from December 2011, the recruitment of the first patient, to August 2013, the final evaluation of the last patient. The patients were healthy adults selected from the outpatient Department of Periodontology and Oral Implantology at D. A. V. Centenary Dental College and Hospital, Yamunanagar, Haryana. This included three sites per group in 2 patients, 2 sites per group in 4 patients and 1 site per group in 1 patient, that is, a total of 15 sites per group. A complete clinical and radiographic evaluation was performed. Complete medical and dental histories were obtained. Patients selected were 18-67 years old having bilateral isolated or multiple Miller\'s Class I or Class II gingival recession ≥2 mm when measured from cementoenamel junction (CEJ) on anterior teeth or premolars and malalignment score of up to 4.\[[@ref4]\] Teeth selected were vital with no bleeding on probing, clinical indication and/or patient request for recession coverage and sites with an identifiable CEJ. Patients with systemic disease/condition, drugs that could have affected the periodontium and/or affected the outcome of the periodontal surgical procedure, surgically treated areas within the last 2 years, allergies to drugs used during the procedure utilized for the study and roots with restoration were excluded from the study. Patients unable to achieve the optimum level of oral hygiene and current smokers and to use any form of tobacco were also excluded from the study.

At the start of the surgical appointment, bilateral defects were randomly assigned by coin toss to the test group (microsurgical group) and control group (macrosurgical method).\[[@ref5]\]

The sites in the study consisted of:

Group A: Recession coverage done with macrosurgical procedureGroup B: Recession coverage done with microsurgical procedure.

This study was evaluated by the board of studies and approved by the ethical committee of Pt. B. D. Sharma University of Health Sciences, Rohtak, Haryana, India.

At the first appointment, all the patients were instructed about the etiology of gingival recession, the natural history of periodontal disease and oral hygiene instructions. The patient allotment was done as explained by the flowchart \[[Figure 1](#F1){ref-type="fig"}\].

![Diagrammatic representation of the study design](JISP-19-203-g001){#F1}

Clinical parameters evaluated were plaque index (PI)\[[@ref6]\] with the amount of plaque present, Gingival index (GI)\[[@ref7]\] as explained by Loe and Silness, vertical recession (VR): Defined as the distance from CEJ to the free gingival margin at the mid buccal level, probing depth the distance from the free gingival margin to the base of the pocket, clinical attachment level (CAL) was the distance from CEJ to the base of the pocket, width of attached gingiva (WAG) was the difference between the CEJ-mucogingival junction and the CEJ-pocket depth, papilla height (PH)\[[@ref8]\] was measured from the apex of the papilla parallel to the long axis of the involved tooth to the most apical point of the CEJ (APCEJ), papilla width (PW)\[[@ref8]\] was measured along the line connecting the most APCEJ of the involved tooth to the APCEJ of the adjacent mesial and distal teeth. The average value of mesial and distal measurements was calculated and recorded. Both pailla height and width were measured using a divider and a scale. Malalignment index (MI),\[[@ref4]\] a comprehensive and objective index, wherein the correlation of proclination and rotation (mesial/distal) of the mandibular/maxillary anterior teeth with the success of root coverage procedures and esthetic appearance.\[[@ref9]\] They assessed the esthetic results of the treatment upon three parameters that is, scar appearance marginal profile, papillae appearance whereas no consideration was given to the amount of recession coverage achieved. We assigned the scores for the above parameters on the following scale:

Unsatisfactory outcomeGood outcomeExcellent outcome.

The aforesaid parameters were evaluated at baseline (just prior to surgery), at 12 weeks and at 24 weeks postoperatively.

Surgical procedure {#sec2-1}
------------------

The surgical procedure was performed under aseptic conditions. Area selected for surgery was anaesthetized by utilizing local anesthesia, 2% xylocaine \[Figures [2](#F2){ref-type="fig"}, [3](#F3){ref-type="fig"}\]. A partial thickness flap, with two vertical incisions placed at least one-half to one tooth wider mesio-distally than the area of gingival recession and placement of connective tissue graft, retrieved from palate to recipient was done according to the Langer and Langer technique.\[[@ref10]\] The recipient site flap was then directly sutured over the graft with 4-0 silk sutures for Group A. The overlying flap covered the donor tissue as much as possible to provide the dual blood supply to the graft \[Figures [4](#F4){ref-type="fig"}, [5](#F5){ref-type="fig"}\]. A mild compression with gauge soaked with sterile saline solution was done for 5 min to minimize the clot thickness. The palatal wound closure was done with 4-0 silk in both the groups.

![Preoperative Photograph of site treated with macrosurgical procedure](JISP-19-203-g002){#F2}

![Preoperative photograph for patient treated with macrosurgical method of recession coverage](JISP-19-203-g003){#F3}

![Intraoperative picture showing the graft secured to the recipient site](JISP-19-203-g004){#F4}

![Final suturing of the flap](JISP-19-203-g005){#F5}

In Group B patients \[Figures [6](#F6){ref-type="fig"}, [7](#F7){ref-type="fig"}\], apart from using a surgical microscope (Enforte) at a magnification of 10X and 6-0 vicryl sutures (Johnson and Johnson, Maharashtra, India) for graft stabilization and final wound closure, the surgical procedure was kept similar \[Figures [8](#F8){ref-type="fig"}, [9](#F9){ref-type="fig"}\].

![Preoperative photograph of site treated with microsurgical procedure](JISP-19-203-g006){#F6}

![Preoperative photograph for patient treated with microsurgical method of recession coverage](JISP-19-203-g007){#F7}

![Intraoperative picture showing the prepared recipient site](JISP-19-203-g008){#F8}

![Final suturing of the flap as viewed under microscope of ×10 magnification](JISP-19-203-g009){#F9}

Postsurgical instructions {#sec2-2}
-------------------------

Patients were advised to rinse with 0.2% chlorhexidine gluconate twice daily, avoid chewing in surgical area during healing period and refrain from all mechanical plaque control methods in and around the surgical areas for 4-6 weeks. They were prescribed amoxycillin LB 500 mg 3 times daily for 7 days and nonsteroidal antiinflammatory drug\'s like ibuprofen 400 mg. At the 10^th^ day sutures were removed, and professional tooth cleaning was performed to remove plaque and material alba.

Statistical analysis {#sec2-3}
--------------------

The results of this study were analyzed by the paired and unpaired Student\'s *t*-test and Wilcoxon Z-test and the probability of *P* \< 0.05 were accepted to reject the null hypothesis. Pearson correlation was used to establish a correlation between parameters. The value was evaluated calculated as "*r*" where

0 \< \|*r*\| \<0.3: Weak correlation

0.3 \< \|*r*\| \<0.7: Moderate correlation

\|*r*\| \> 0.7: Strong correlation.

RESULTS {#sec1-3}
=======

Thirty sites of gingival recession were treated: 15 with macrosurgical procedure (Group A) and 15 with microsurgical procedure (Group B). The groups were matched for age, gender and other parameters at the baseline. In Group A, the mean preoperative recession was between 2 and 6 mm (3.87 ± 1.41), whereas in Group B, preoperative recession ranged from 3 to 6 mm (4.07 ± 0.96) \[[Graph 1](#F10){ref-type="fig"}\]. Both the techniques demonstrated predictable mean root coverage (Group A 61.78% and Group B 67.58%) at 6 months postsurgery.

![The comparison of plaque and gingival index scores at different time intervals](JISP-19-203-g010){#F10}

Complete root coverage was obtained for 3 sites in Group A (20%) and 4 sites in the Group B (26.67%). While as there was no significant difference in the CAL gain between Group A and Group B patients, the values were slightly better in Group B patients when compared to Group A patients (4.9-2.47 \[Group A\] and 5.60-2.47 \[Group B\]).

DISCUSSION {#sec1-4}
==========

The PI and GI scores were kept \<30% at baseline and all subsequent intervals. With the improvement in the gingival contour subsequent to recession coverage, the PI and GI scores improved further at 3-6 months intervals. Compared to Group A \[[Figure 10](#F11){ref-type="fig"}\], the Group B presented with better root coverage at 6 months follow-up \[[Figure 11](#F12){ref-type="fig"}\]. While as \>5 patients showed, a recession coverage of 65-75% root coverage in Group B patients and it was 50-60% for Group A in a similar number of patients. More sites in Group B showed complete and \>65% root coverage because of the use of finer suture that led to better approximation of the flap. The results of the study indicated that improved blood supply during early wound healing may be essential and improve the percentage of root coverage as explained by Burkhardt and Lang.\[[@ref3]\]

![Six months postoperative photograph for the macrosurgical group](JISP-19-203-g011){#F11}

![Six months postoperative photograph for the microsurgical group](JISP-19-203-g012){#F12}

The improvement in CAL was statistically significant from baseline to 3 months and baseline to 6 months in both groups, although not much change was observed between 3 month and 6-month period. This implies that the attachment gets established at 3 months, and there is no further improvement thereafter. It has been histologically established that the attachment of the graft to the root surface is mediated by a combination of the epithelial down growth and connective tissue attachment.\[[@ref11]\] Harris\[[@ref12]\] reported the formation of a long junctional epithelium or a short junctional epithelium with a long connective tissue attachment that did not appear to insert into the cementum, as no regeneration of bone or cementum was observed \[[Graph 2](#F13){ref-type="fig"}\].

![The comparison of various parameters at different time intervals](JISP-19-203-g013){#F13}

The correlation between VR and CAL substantiated the CAL gain with a reduction in VR for both the groups. In both groups, a strong positive correlation was found at end of 3 month and 6-month recall period. All these correlations were statistically significant\[[@ref13]\] \[[Graph 3](#F14){ref-type="fig"}\].

![Pearson correlation graph between vertical recession and clinical attachment level](JISP-19-203-g014){#F14}

There was a statistically highly significant increase in the measurements of WAG for both the groups from baseline to 3 months and baseline to 6 months \[[Graph 2](#F13){ref-type="fig"}\]. However, this difference was statistically nonsignificant when intergroup comparisons were done.

Although there was a significant reduction of PH in Group B from baseline to 3 months, it was observed that the patients having a PH of \>5 mm resulted in complete root coverage when compared with those with inadequate height.\[[@ref7]\]

In Group B, a statistically significant improvement in PW from baseline to 3 months when compared with Group A where a reduction in this parameter was observed. This could result due to maintenance of a better vascularization in Group B patients owing to improved approximation under the surgical microscope.\[[@ref14]\]

In our study, also a moderate positive correlation was seen between the MI and VR for Group A while a mild correlation existed between these variables in Group B \[[Graph 4](#F15){ref-type="fig"}\]. A greater MI score implies a thinner gingiva and consequently compromised vascularization that could have resulted in less than desired effects for Group A patients.\[[@ref10][@ref14][@ref15]\]

![Pearson correlation graph between vertical recession and malalignment index](JISP-19-203-g015){#F15}

Evaluation of the esthetic appearance was done by three blinded examiners who subjectively evaluated the presurgical and postsurgical pictures at 12 weeks and 24 weeks postoperatively. They assessed the esthetic results of the treatment with regard to scar appearance, marginal profile and papillae appearance, giving no consideration to recession coverage achieved.\[[@ref9]\] Better esthetic outcomes were observed in Group B, when compared to Group A. However, the difference was not statistically significant.

High magnification and proper instrumentation, although allowing greater precision during surgical procedures, cannot by themselves eliminate all possible causes of failure related to mucogingival treatment. The failures may simply be related to the patient\'s lack of compliance postsurgically or other unpredictable events, irrespective of the use of the microscope. Although both the techniques used in this study were effective in predictable root coverage, in certain situations, one technique may offer the advantage over another technique. The microsurgical procedure requires expertise as far as ergonomics is concerned and the pros and cons should be carefully evaluated to select the best technique. The histological evaluation of the periodontal healing by microsurgical and macrosurgical technique should be undertaken to understand the flap to root attachment.
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